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Topic 3 — Lecture 1. Solving algebraic
equations using graphs

Presenting information in graphical form

Presenting linear equations in graphical form
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Scope and Coverage

This topic will cover:

* Relationships between two variables as expressed
In graphical form

* Presenting relationships as expressed in an
algebraic equation in graphical form
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Learning Outcomes

By the end of this topic students will be able to:
* Present a range of data in graphical form

* Present a range of linear equations in graphical
form
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Introduction to Drawing Graphs

* Presenting information which highlights the
relationship between two variables such as

X 0 2 4 6 8

y 0 4 16 36 64

* For every increase In X there Is an increase in the
value of y (and of course as y increases so does x)
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Basic Rules

 Basic rules for drawing graphs:

- Values of x are always plotted along the horizontal axis
and values of y along the vertical axis.

- We need to chose a suitable scale for our axis

* [f we now plot this information as a graph we get...

Bringing British

Education to You
www.nccedu.com

© NCC Education Limited



Solving Algebraic Equations using Graphs 1 Topic 3 - 1.«

Plot Information

90 - | - ' | When a graph is either a
80 Eessnee CEPPTPE = ' straight line or smooth curve
\ we can use the graph to

29 deduce corresponding values
60 | | of xand y between those given
" In the table (interpolation).
40 + If we draw a horizontal line
sl | fromy =9 to our curve and

. .{’.:.z.s.--_, then a vertical line to our x axis
20 | we can see that the value of x
" 'ﬁ_:?_ | ° = 3. Therefore wheny =9, x =

In 3

0 — |
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Drawing Graphs - 1

* The table below gives corresponding values of x
and y. Plot a graph and from it estimate the value
of X when y = 30.
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Drawing Graphs - 2

70 !
65 - | . .
" / Dravv_lng our graph gives
55 us this curve
,;I___
50 - : : : : o
2 = f If we want to find our
- /é values we need to draw
35 - . .
. ﬁi a horizontal line from
N == the value on our y axis
" ﬁ/* to our curve and then a
15 = vertical line to the x axis
_/__
10 - : : — 0 ; : g
I-/
)
! =
0 -
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Graphs of Simple Equations - 1

« Consider the simple equation y=2x+5

* Include any value for x
- When x = 0 therefore y = 2x0+5=5
- When x = 1 therefore y = 2x1+5=7
- When x = 2 therefore y = 2x2+5=9 and so on

* We therefore call y the dependent variable. Since
we can give x any value, we call x the
Independent variable.
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Graphs of Simple Equations - 2

« To represent equations we may have to include co-ordinates
which are positive and negative.

Positive values of y are measured upwards o | ; 4 h
above the origin. 15 - P_c:mtwe va ue_sF: ¥ are measured to the
right of the origin.
(-2,10) =
' llllllllllllll Tﬁl |
(1,3)
5 sysssssnnss &
iy
[ I I I ur [ ] 1
: X
-4 =3 -2 -1 0 1 2 s 4
5
’ ------------------------ -_.1{3 -
(-3,-10) (3,-15)
g TR ———
Megative values of x are measured to v
the left of the origin. MNegative values of y are measured
_ED - d W
‘ ownwards below the origin.
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Graphs of Simple Equations - 3

« Example: Draw the graph of the equation y=2x-5
for values of x between -3 and 4.

- As we are told that the range of values for x are between
-3 and 4 we can substitute values of x into our equation
to get values fory.

- This Is best done in a table

X -3 -2 1 0 1 2 3 4
2X -6 -4 2 0 2 4 6 8
-5 -5 -5 5 5 -5 -5 5 -5
y=2x-5 -11 9 I 5 -3 1 1 3
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Graphs of Simple Equations - 4

* From the table we can now plot our corresponding
values of x and y in a graphical form

f As we can see this graph
% gives us a straight line and
would be referred to as a

& «
\K
4
Y

L4 _linear graph - therefore
A our equation is a linear
//: equation
1
F
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Equation of a Straight Line - 1

* Every linear equation may be written in the
standard formy=mx+ ¢

* This is known as the equation of a straight line

* Hence our equation y = 2x — 5 Is In the standard
formwithm=2andc=-5

 The equation y =4 — 3x Is also in the standard form
but we need to rearrange it to make it more obvious
therefore

y=-3x+4withm=-3andc=4
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Equation of a Straight Line - 2

+ Although we have given the equation of a straight
line as y = mx + ¢, we have not yet identified what m
and c actually mean.

Ay The point B is any point on the straight
line shown in our graph and it has the
co-ordinates on the x and y axis.

Point A is where the line cuts the y axis
and it has co-ordinates x=0 and y=c

C
.00 ————— I»v BC is called the gradient of the line
. AC.
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Equation of a Straight Line - 3

« Gradient is a measure of the steepness of the
graph.
« Gradient can be defined as change iny
change In x
= BC/AC = 3/6 = %>
l.e. For every one unit across, the graph goes up 2 unit

* We can see that for y=mx + c,
m = gradient of the line, c= intercept on the y axis

e.g. For the graph of y = 5x — 2, the gradient is 5 and the
y-intercept Is -2
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Equation of a Straight Line - 4

* Inthe formy = mx + c it is possible to get a positive gradient
or a negative gradient. It is worth nothing that the shapes of
these graphs are relatively easy to identify

¥
/ The positive gradient shows

— Increases in both variables - as x
Increases so does .

In a negative gradient one variable
Increases ( In this case x) while the
other (y) decreases.
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Topic 3 — Solving Algebraic Equations using
Graphs 1

Any Questions?
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